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STRATEGIC USES OF BORON COMPOUNDS 
FOR ROCKET AND MISSILE PKOP&.LANTS 


coo^jounde aro significant to to© wurnfacture of many 
ia^scs-i&Dt industrial and consumer and iterae and numerous military 
non© af which, individually,, consumes large acrsAnte , 

****** * hm *** ** * ksbsUabI «WL«ny tor 

ana missilesp vary large amounts ©f bs»ron are required under full 
■-iparaiSng conditions,, particularly in ease ®f war Owing to the 
efficiency and handling character to tier of b@ro« «ub» 

statute material© would be iafertor far use in prs^pallanto , 

The strategic significance of boron eoqpeund® derives fTtaa 
the anticipation of ve*y large wartime requirements in the United 
USSR 6 * **** ^ P ° 88ibili ^ 3r ^ siiai - la - r ^y large requirements in toe 

rh<-nj e w* P f a r eBtr ® hc?rt ^® to** 0 ® cfiB^sounds in the satellites, 
chieily East Germany and C<amunlst China, has resulted in devils 

if kS !n 1x1 1120 frm So far u 

to knesm^ all satellite imports ceme frm the free world. At 
^ iB mt ® te determine rollahiy toe 

**« uss « to supply satellite needs 

irsau its own resource®-, 

II, 



to knf^ 8 f n v,r! ee ^ Ch 00 toe use of boron l^drides for rocket fuel® 

1" the Laboratory af 

eroddle Ct^ounde Aeadwy af Sciences,, at IYAKK0V0 {Minis QhUat.) „ 
a* early as 1951, German scientists employed in the development af 

to conducfS^if at v KDfl ?® m re P oa 'todIy were asked in 1950 Cor 19*1) 
wcsrk °® tois subject, Their work was to include ’ 

<*f tetratorene from magnesium boride 
Development of the new propellants was coordinated between to© A-^ad^ 
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of Sciences and the Ministry of Aviation Industry 0 

B <- United States Pro.lects 

In the United States , "Project ZIP" 1 for the development of boron 
propellants 9 has been in operation since 1952 , It has progressed from 
the laboratory to the pilot-plant stage 0 The present output is utilised 
chiefly for engine development* The United States Government is now 
negotiating for a sm all production plants with large-scale production 
to follow,. The ut i lisation of boron propellants new appears assur ed for 
certain applications p 

To date, Project ZIP has consumed 2 p QQO tens of boron ore„ Until 
engine research and development work are folly completed*, the exact 
requirements f Or boron cannot be accurately given However, since boron 
propellants are expected t@ replace,, in part,, conventional jet fuels, 
requirements in wartime are expeoted to be very large, def initely 
exceeding current US output of borax for all purposes (about 8QO„OQQ 
metric tans)* 

In the production of boron propellants in the United States* 
principal commodity inputs consist of boron, hydrogen and carbon 
as major ingredients; electricity, coal, coke or gas for power; and 
lithium, sodium and chlorine as chemicals used in processing* 

The greater the boron content of the ore, the cheaper the fuel 
that can be produced* Moat of the boron available in the USSR must be 
obtained from relatively low-grade ore* 

Sodiun boron ores are more easily converted to propellants t*wn 
other boron ores* Borax, a sodium borate, is the chief source of boron 
both in the United States and the USSR. 

C* Other Free World' Projects 

No other free-world countries are known to be conducting research 
on boron propellants, although a report on boron propellants was nub- 
lished in the UK in 1945* • 


^Coordinator for "Project ZIP'* is Navy, Bu/Aer 0 
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111 ° agB^flgn Procurawant and Use Pattern s of Botes: ip the Sino- 
ggOirt Hflfi 

A„ Bfipog A te M. flT9dwtton In the Slno-Sovl«t ^ 

Principal borax deposits in the Sino-Sooriet Bloc are located in 
the USSR, although there are known to be sons in Cosnunist China 0 
Reserves of un nin ed borax available in the USSR as of 1938 are shown 
in Table !<, 


Table I 


USSR RESERVES CP CMMU5ED BORAX 
(1938 estimate) 2 


Good grade ores: 

Total 

Lew grade ores: 

Total 
GRARD TOTAL 


A* 263,700 Metric Tons 

B 341 9 TOO Metric Tons 

G 188.300 Metric Tons 

743 c 900 Metric Tons 

A 1,417,300 Metric Tons 
B 112,000 Metric Tons 
C 5J244.90Q Metr ic Tons 

6,774,200 Metric Tons 

'’-900 Metric Tons 


♦Unadned reserves are classified by the USSR me: 

A - Thoroughly explored reserves reedy for mining, 

B - Reserves geologically explored and defined by 
tests, with preli m i n a r y examinations compand, 
on composition and characteristics of nmtsrial* 

C - Reserves established by geological investigations 
based on natural or artifically induced appeaxance 
of the material on the surface . 


Minaralno Syrevnya Baay SSSR XVIII S'yeadu 
id Mineral Raw Material Sources of the USSR 
» VFK (b )J t Moecow^Leningrad 1939* 
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*° mmal **** of cmimmptixm of 25,000 tens fbr th« period 
1943** and a subsequent growth fr on this level parallel to that of 


A* 

1^38*1W'» . _ t n i> w w 

If * Qro *? National Product, the total consumption for*the period *19 3S- J 
1955 wuld be around 550,000 tone, leaving unained reserves tan the above 
listing of almost 7 Mi l l ion tone. This compares with reserves in the 
tfaitod States currently estinated at several hundred ■*!«— tons. 

are in the vicinity of Jhder lake at 

. ik ^ L LlfES! at "“V points along the north shore 

of theCaepian Sea. Good highway and railway transportation is available 
oT" 1 . *?.* dopoolts. Other deposits are located in the Kinerelnovod- 
Chealdy Rayon in the Horth Caucasus and the Azov-Black Sea area. Althou gh 
or lower grade, these deposits are being worked, and are also favorably 
situatod for transportation facilities. 

As in the Uaited Slates, the Mining of borax in the USSR consists of 
opoa pit or surface operations. Reeoveiy of the borax from its ora is a 
sigple M atter of dissolving in water and reerystallising refined borax, 
squippent for Mining and processing is simple and inexpensive. A very large 
•epansion of capacity could be aooempUshed easily and quickly without any 
bottleneck* or limitations due to teehaologieal difficulties or shortage of 
special equipment. 


Definite Information on Chinese reserves of borax are not available. 
Several recent reports have been received which Include informat io n cn the 
recovery of borex from long-established salt brine wells* and the beginning 
of construction on a borax plant at ?sv«Kung, Szechwan Province^. Sans- 
ha irli hU A l i nk ing thfM tnti with other parte of C hi na appear to 


on m% Smatod production of 22,000 Metric tons in 1930 In D. B. Shimkin, 

Mtottals - A 1 st to Soviet Power (Cambridge, Mass., 1953). 



(22 


sJte* 


China (fU* 


STATSPEC 
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Freliirdnary estimates indicate that Sino-Soviet bloc imports of 
borax and related products from free-world sources have increased from 
about 5, POO metric tons in 1950 to 8,500 in 1952 and to at least 15 y 0GQ 
io 1954 o Currant intelligence incl u des many references to possible 
diversions to the Bloc of US-origin borax; total free-world shipments 
of borax to the Bloc may be considerably greater in 1955 than in 1954„ 

C» Use Fattaras 

Little is known of use patterns fear borax in the Sine-Soviet Blac 0 
However, total use of borax for nmwailitary purposes in the USSR may be 
less than ID percent of corresponding US eonsun$*tien y which exceeds 
a million metric tons 0 

In East Germany B 1955 requirements have been estimated at 4,000 tens 0 
However, only 3,000 tons have been planned for import, and East Germany 
is not known to have any indigenous resources „ Even in the face of 
reports early in 1955 that borax ^continues 1 * to be a chief bottleneck 
in supplies for the East German chemical industry, the planners have, 
to date made no provision to meet fully the estimated needs,, East German 
imports of borax in 1954 were 1000 tons less than was required and 
planned, with the result that 2000 tons had to be released from "State 
Reserves" at the aid of November,, As of 11 January 1955, only 30 +-/■»»» 
had been returned to these Reserves,, 

These use-pattern indications do not take into account the possibility 
that the Bloc may be developing boron propellants far mili tary use Q 


SM Indications af Soviet. B1 g, to Octroi, at West-EMt 

- 1WG/XD-15 (24 November 19 53)7 p 0 §J 
Mcy 1955)o P° lo 






Approved For Release 2000/08/29 : CIA-RDP79-01203A0002001 80003-2 


